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PREFACE
Migraine has long been looked upon by the medical
profession as a "stumbling block", but in recent years due
to the untiring efforts of a few men, some of the previously
unknown aspects of the condition have been cleared up.

As a

result, those unfortunat.e individuals who suffer from migrain
ous attacks can now obtain relief from attacks in n�arly all
instances, and in many cases the condition is apparently
cured.
In writing this thesis, I have attempted to collect
and record, in an orderly manner, the outstanding work which
has been done in attempting to discover the etiology, pathology
and treatment of migraine.

Numerous articles have been written

about various aspects of the condition, some being based on
case studies and research, while others are merely theories
with little or no clinical evidence to support them.

Of these

articles only tne former are included in this 9aper.

Only

those theories with clinical evidence to support them we re
included.
The entire work has been taken from the medical liter
ature and I clq�

no originality to it.

I do not expect this thesis to aid the medical profession
in any way except thAt it offers a ouick but thorough review
of most of the outstanding work which has been done to date

in an effort to make the migraine s-yndrome a condition which
c�n be better understood by the medical profession, so that
the

in turn may more intelligently diagnose and treat the

condition.
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DEFINITION
ihis is a type of headache, the special features of
which entitle it to be placed in a class by itself.

It is

not a disease, but rather is a syndrome or symptom-complex:
The headache is characteristically periodic, but in many
cases the attacks occur irregularly with no definite interval
between the crises.

It is peculiar as regards the visual

and oculoplegic s,mptoms and psychic phenomena which may
accompany it, and various types of sensory disturbances which
in many instances ushers in the attack.
accompanied by nausea and vomiting.

The headache is often

The pain is character

istically hemicranial in nature, from whence its original
name "hemicrania" was derived.

Other s-ynonyms for this conditton

which are occasionally mentioned in the literature and are
better known by the laity are megrim, sick headache, and
bilious headache.
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HISTORY
There are but few disorders in clinical medicine so
richlv abundant in auto-biographic description from physicians
and scientists as opthalmic migraine, chiefly because of the
surprising scotomas, or

11

fortification spectra".

Many of the

master minds of the world have left behind observations of
their a�tacks.

.

.

Celsus (14 to 37 A.D.) and Aretaeus (117 to

131 A.D.) both have left ·unmistakable indications that the
headache part of the syndrome was known in their day�

From

Caelius Aurelianus one learns that the one-sided attack was
known to the Greeks, who this early called it hemicrania.
N. Piso (Lepois), in the Seventeenth century described his
attacks over fourteen years, and recognized that nausea and
vomiting might be the chief expressions of an attack without
the preliminary eye or pain symptoms.

Wepfer, at the same

time, clearly included the scotomas in the syndrome.

Tissot's

(1784) description was clessic until Liveing's monograph
appeRred (1873), since which time nothing better has been
written savP. as to details.

Vater, Hennicke, and Herberden

studied the scotoms:is more carefully; Wollaston, Parry and Plenck,
from their o,m experience, described the temporary hemianopsias,
clearly not of the chiasmal pressure type.

When black bile,

the Egyptian and Hippocratic hypothesis, was partly abandoned
(still persisting in the term bilious headache, biliousness,
and in hepatic speculations), a host of new hypotheses began
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to be taught and are still being formulated.

Romberg and

Sch8nlein first hit something real in their neuralgic hypothesis-
pressure of brain with. dura and trigeminal repercussion.

Then,

when Claude Bernard showed the great expansibility of the
smaller blood vessels of the entire body, the vascular hypo
theses took shape, which.since (1867), as outlined by Eulenberg,
have seemed to offer the best explanations for the mechanisms
involved, i.e., changes in intracerebral pressure from
localized vascular contractions and expansi·ons.

BIBLIOGRAPHY
Jelliffe,

s.

E. --

Ophthalmic Migraines

The Cyclopedia Of Medicine, Surgery, and Specialties
10: 156 - 165
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ETIOLOGY AND PATHOLOGY
Migraine is seen in more females than males, tn a ratio
It usually begins during adolescence, and some cases

of 3:1.

have been seen in children.

It has been stated that migraine

never appears for the first time after the age of thirty, and
one writer goes so far-as to say no adult ever acquires the
condition, according to Lyon (1).

He also states that at least

two different factors appear to be necessary for the production
of migraine, a constitutional predisposition and something
else which determines the occurrence of the attacks.

All

writers emphasize the· importance of heredity in migraine, and
some have even a·ttempted to define a physical type of individual
who is specially predisposed to the·disease.

The condition is

said to occur most freauently in members of neurotic families,
among'intellectuals, and in city dwellers exposed to nervous
strain.
Apparently the etiological process is not the same in
everv p�tient presenting the migraine syndrome.
several

Frequently

"eories have been proposed to explain the phenomena

observed in � sin,:;le group.

�ach case usuRlly presents factors

suggestive of sev�ral of these processes, one of which appears
to be predominant.
Thomas K. Davis (2) says that the condition can be shown
to be hereditary in every instance if heterozygous inheritance
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is carefully considered.

Timme (3) states that the heredita�y

factor in "migraine families" is the anatomical structure of
·the base of the skull and particularly that of the sella tur
cica.

He subscribes to the theory that in many cases the head

ache is due to swelling of the pituitary body within an
apnormally small pituitary recess.

This mechanical conception

has not received support from other observers who have been
un�ble to demonstrate by roentgenogre.phy that the pituitary
recess is significantly smaller in subjects of migraine than
in those who have never suffered from an attack (4).
There is a constitutional kinship between migraine and
epilepsy.

Buchanan's statistics seem to indicate that an

individut=1l with migraine is

more likely to produce epileptic

offspring than is an -individual with epilepsy ( 5.).
The premonitory sensory phenomena quite evidently point
to a cortical disturbance and strongly suggests that the con
dition has a vascular basis.

According to bramwell, the aura

is �ssociated with spasm of the pia.l vessels, the headache with
vqsodilatAtion, and possibly with localized edema.
of the face,

The pallor

hich freouently accompanies the attack, and the

constriction o� the retinal and temporal vessels, also support
the conception th

0

�

igraine is of vascular origin.

The

deeper lying causes for such blood vessel alterations still
demand explanation, however.

It is highly probable that no
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sinile cause will ever be found, since vascular instability,
as such, may result from many interdependent relations between
constitutional states of the vessels themselves in different
individu c ls and the innumerable exogenous stimuli.

It is not

surprising, in view of the universal occurrence of the syndrome
and.the innumerable hair trigger events that can modify blood
vessel contrrctions and expansions through alteration of vege
tative nervous system control, that any speculation about
causation CAn be found to have some basis in fact.
danger in

"

The great

11 such consists in the tendency to generalize on

some single peripheral factor, such as hypothetical allergies,
or swelling of the pituitAry, etc. (6).
Exogenous stimuli which may precipitate an attack ms.y
be cli:i s�ified � s phy_sico-chemic;-,1, sensori-motli>r, or psycholog
ic�l.

Among the direct physical stimuli which may set off an

attack in an individual are blows, rapid movements, falls,
sudden changes in temperature or barometric pressure, partic
ul0rlv direct alterations of cerebrospinal fluid adaptations,
lumbar puncture, etc.

Of the chemical stimuli morphine, tobacco,

and Alcohol st nd ou·t; adrenalin, thyrotoxin, and various toxic
substances affecting the vegetative control of the blood
- vessels.

Amon

the sensori-motor factors are such things �s

bright lights, certPin smells, cert in noises, neuritic inflam
mations, tumor pressures, meningeal exudation factors, pituitary
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engorgements, etc.

Among the psychological factbors are con

scious and unconscious hostilities, irritations, angers, f�ars,
disappointments, frustrations, etc.

In most cases of chronic

nAture, the patient has come to know certain exogenous stimuli
which he associates with an attack.
There is some evidence to support the theory that migraine
is allergic in nature, and, therefore, in some measure comparable
to hay fever, asthma, and urticaria.

Spriggs (7) suggests

that an antigen of some sort, possibly taken in·the food,
combines

1th antibodies in the endothelial cells of the vessel

w,=ills and causes the liberation of histamine with consequent
v�sodilAtation and localized edema 7- in reality an "intra

cranial urticaria".

This would result in pressure upon the

sensitive nerve endings in the pia mater.

Miller and Raulston (8)

point out that patients with migraine frequently have periods
of relative immunity during which nervous strain, such as
ordinarily brings on an attack, is without effect.

These,

the.... sqv, might be considered refractory periods corresponding
to an antiAnaphylactic state, and they emphasize the points
of si,..,il rit..... between asthma, which certainly is allergic, and
0

migraine.

In each the att cks are periodic; nervous influences

are important in preci

t tin

an attack; the disturbRnce

fre�uently disappears tempor 1> ri�y after some prolonged infection;
and pregnancy sometimes exhibits s favorable influence.

Certain
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kinds of food have been known to precipitate an attack in both
conditions.

Migraine as well as asthma is often accompanied

by eosinophilia.

These points at most suggest by analogy

that migraine is an allergic disease.
Brown (9) believes that in migraine·the conditions of
tne gastro-intestinal tract and the character of the diet play
at least a secondary or contributory role in producing the
explosive phenomena..
groups:

He divides case_s of migraine into four

(1) those associated with intake of more carbohydrate

thPn cen be utilizeq; (2) those associated with the intake of
anim�l food, either in excess or of a type which sets up a
specific reaction; (3) those few associated with true intestinal
toxemia caused· by the decomposition products of protein
digestion which are possibly related to histamine; and (4)
those associated with metabolic abnormalities which reouire
complete avoidance of purine-containing foods.

Alvarez (10)

reports a case in which the patient suddenly began to have
three severe attacks of mi.graine per week.

rfuen it was found

that these attacks of headache st�rted when she began to use a
gummy la "tive, Kara.ya gum which has been blamed for many cases
of intestinal irritAtion, this was stopped and that was the
end of the head�c�es.

Timme (3) believes that there are two

cl8sses of 'food which invariably precipitate attacks of migraine
in predisposed individuals.

These are:

(1) substances rich
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in iodine, such as fish, oysters, clams, and occasionally
. even spinach; and (2) carbohydrates in excess.
Lisne and Richet in 1913 wer� the first to definitely
suggest that migraine might be caused by allergy to egg or
milk, and Vaughan is generally credited as being the first iri
this country to demonstrate conclusively the allergic etiology
of migraine by obtaining relief of symptoms following the
avoidance of foods by patients reacting positively to skin
tests and the subse:uent production of symptoms by feeding the
suspected foods.

The allergic basis for attacks seems quite

plAusible in view'of the recant report by Cobb of vasomotor
control of the cerebral arteries, since localized edema can
now be expla1ned on the basis of capillary vasodilatation and
incre�sed permeab�lity.(11).

Rowe (12) explains the symptoms

as an allergic phenomenon, either d�e to locali�ed edema of
the meninges or possibly of the brain parenehyma, or else as
being due to vascular spasm arising from smooth muscle con
traction as a result of localized areas of allergy in the blood
vessels.

He quotes numerous authors in support of one or

other of these views.
liver function,

Many favor the view of impairment in

hieh mav be caused by localized allergic

reaction in the liver.

Rowe suggests that the liver is one of

the "shock" organs in man.
Goltman (13) has recentl

reported.a case of typical
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migraine in a patient with a family history positive for
allergic disease who was operated upon for supposed brain
tumor.

Cranio-cerebral operation was performed while the

patient was .suffering from a severe headache.

�he dura was

found to be tight, the blood vessels dilated, and the brain
was wet.

A auantity of fluid escaped under increased pressure

when the dura was opened.

�ollowi�g the operation, the

tr.ephined area was observed during the occurrence of head
aches.

Before the onset of pain, the face was pale and the

openin

in the skull depressed.

As the headache progressed,

the depression began to swell and finally bulged and became
tense.

Later, as vomiting occurred, the face became flushed,

and after cessation of the attack, the swelling in the oper
ative site gradually receded.

The ingestion of wheat would

consistently produce a typical attack.

On skin testing,

wheat gave a positive reaction and the patient was relieved
of symptoms by allergic therapy.

Goltman interprets the mech

anism of the attack as an initial vasomotor spasm, evidenced
by blanchin� of the face.

Secondary vascular dilatation then

occurs, with resultant edema of the brain, and, in this case,
by bulging of the trephined area.

He believes the pain is due

to swelling of the brain which probably produces a tempora.ry
disproportion between the size of the cranial cavity and the
brain.

Finally there is a temporary hypersecretion of cerebro-
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spinal fluid, followed quickly by hyperabsorption which tends
to eoualize the pressure within the s·ubarachnoid space.

This

case of Goltman's lends considerable support to the allergic
basis of the attacks and suggests a close similarity withr
other allergic lesions.
Thomas and Johnston (11) present a series of cases of
migraine ali of which shows definite allergic manifestations.
In each case, after skin testing, and elimination of all
possible offenders, the headaches were definitely improved
according to the patients themselves.

On addition of such

possible offenders to the diet, the headaches again became
more severe and more frequent.
Several other theories have.been advanced in attempts
to expl�in the pain of migraine.

One theory blames·increased·

pressure within the ventricular system due to temporary
blockage of the foramen of Monro, or to hypersecretion by the
choroid ple�us.

There is no evidence, however, that tempora_ry

chAnges of this character ever take ple.ce.

Certain observers

fe 0 l that the etiology of migraine is preponderantly endocrine
in nature, and there is a certain amount of clinical evidence to
support this theory.

There is some �vidence that hypersecretion

of the gonadotropic hormone (or hormones) of the pituitary
may be a factor in the onset of the migrainous attack.

Hiley,

Brickner, and Kurzrok (14} have reported that in twenty out of
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a series of twenty-nine female subjects of migraine the gon
adotropic principle appeared in the urine preceding-the attack.
At the SAme time the female sex hormone, estrin, was either
absent from the urine or present in very reduced amounts.
Of the two mele subjects studied one showed a similar relation
ship between the appearance of the pituitary principle in the
urine and the onset of the attack; in the other subject an
excretion of the pituitary principle occurred prior to four
out of eight of his attacks.

In support of the view that a

disturbAnce in the gonado-hypophyseal mechanism plays an im
oortAnt role in the production of migraine,.these authors call
attention to the following observations.

The first attack

of migraine frequently coincides with puberty; attacks commonly
occur before menstruation, when the-excretion of estrin is
reduced and the gonadotropic principle may appear in the urine;
the subject is usually free from attacks during pregnancy
when the excretion of the estrogenic hormone is incre�sed,
whereas the gonadotropic or follicle-stimulating principle of

the �ituitRry is reduced; relief from the condition commonly
follows the conclusion of the menopause; and in the case of
men the attac· a ce se or become infrequent after the fifth or
sixth,decade.
Timme (3) has observed that hyperthyroid conditions,
gonadal deficiencies, th'Yffi1C abnormalities accompanied by
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"supra.renal deficiency", and pituitary inadequacy (small and
enclosed sella turcica) all lead to migraine.

He believes that

the fundamental cause is inherent in an hypophyseal-sellar dis
proportion.

The factual evidence relating the hypophysis and

gonads to migraine was the demonstration that the presence of
prolan in the urine is definitely related to the occurrence of
Prolan has also been found in the

the migrainous seizures.

urine of males with migraine.
Feiner and Rothman (15) present an interesting case
of a male, aged 53, who was seen because of severe periodic
headHches occurring from twice a week to once a mo�th, usually
confined to one side of the head, but often b!temporal and
frontal� and usually lasting from twelve to forty-eight hours.
�ither during or after the headaches the patient was usually
nauseated and vomited.

The onset occurred thirty years

previously, three to four months after complete orchidectomy
for gonadal tuberculosis.

At 7 years of age the patient had a

convulsion without known cause.

In the next year and a half

several other seizures occurred, following which there was no
further recurrence.
child".

He was considered a "weak and sickly

The patient's mother suffered headaches of a similar

type to his own.
neuralgia.

sister

s operated on for trigeminal

His maternal grandmother became psychotic during

the latter part of her life.

During the past six months the

14

periodic headaches beci::,me more severe and fre-uent.

The

endocrine consultant, Dr. Irving Pardee, held that the head
aches were characteristically pituitary in type and location,
being.bitemporal and frontal.
and the undoubted
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Their onset after orchidectomy

prolan of castration" and its counterpart

in the castration cells of the pituitary linked up this syn
drome.

The determinAtion of the gonad stimulating factor

called nprolan" was four plus on two occasions, and subsequently
negative on t�o occasions.

No evidence of the presence of

either testosterone or androsterone was found in the patient's
uvine.

X-ray examination showed a normal skull with a sella

turcica which showed no abnormalities.

Although the patient's

mother suffered periodic headaches of a type somewhat similar
to his own, the onset a few months after castration in this
case sup�orted an interpretation that he suffered a lack of
gonadal secretion end its inhibitory effect on the anterior
·The gona.dotropic substance found on several occasions

oituitary.

and the bitemporal and frontal location of the headaches also
confirmed the indictment of the pituitary gland as a factor.
The therapeutic response to ergotrunine tartrate and pheno
barbit·l • s s tis 9 ctory, with no occurrence of severe head
0

aches for three we ',s, 'whereas before admission he had been
having a severe att 0 c' about twice a week.

Thus the migrain-

ous attacks in this C "" Se, fol owing c�stration, SU('llests an

15

unbalanced p1tu1tary hyperfi:mct1ori

H:-

t:te- d1rect cause.

�.orlock and Alvarez (16) say that probably because they
so often vomit bile, due to reverse peristalsis in the upper
part of the small bowel, patients with migraine commonly place
the blame f.or their distress on some trouble with the 11 ver.
They made a thorough see.;r-ch through the literature, and found
but little evidence to support.this theory.

If it were correct,

patients with cirrhosis of the liver and diseases of the
biliary tract should be highly subje�t to migraine.

A study

of two-hundred and fifteen such patients showed that seven per
cent had suffered with migraine.

In a control group of two-

hundred and sixteen histories of patients without demonstrable
disease of the liver or bile ducts, fourteen per cent made
note of migraine.

In the g�oup of patients with liver disease�

half of the patients with migraine either lost the headaches
or had fewer and milder ones after the �ppearance of jaundice
or other symptoms of cirrhosis or biliary tract disease.

The

evidence indicates, then, that if disease of the liver and
its ducts ha� �ny effect on migraine it is a beneficial one.
von Storch (17) believes that the ultimate cause of the
pain in migraine is vasodilatation.

He feels that the vase-

dilatation is recurrent, prolonged, more gradual in onset than
in other.types of' headache, often localized and primarily
in
'
the branches of the external carotid artery. It is not unlikely,

lb

he believes, that transitory localized areas of vasod1latat1on,
and even vasoconstriction, occur in branches of the internal
c�rotid arteries during certain· phases of a migraine attack.
l'hus may be produced scotomas, aphasia, paresthesia and other
Rssociated phenomena of central origin.

Dr. von Storch's ex

periments justify th� conclusion that patients who are subject
to chronic headache are more susceptible to the type of head
ache produced by histamine than those· who are not subject to
headache.

He feels it is unlikely that this may be explained

on a purely psychogenic basis by saying that these patients
are familiar with he�daches and hence interpret the cranial
tension as headache.

On the basis of known mechanism of head

ache produced by histamine, these results present several
possible deductions.

The first is that the branches of the

carotid arterial tree are overly sensitive to histamine or
similar vasodilator substances in patients habitually suffer
ing from headache�

As a corollary, it is· also possible (but

unproved) that accumulation, or periodic appearance, of such
vasodil�tor substances is actually causative of these chronic,
recurrent head�ches.

On the other· hand, vasodilatation may

be the cause, bv means of some entirely different mechanism,
such as a neurogenic reflex or an allergic reaction.

The

second possibility is that the periarterial nerve plexus or
its central receiving station (thalamus?) is hypersensitive
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in sufferers from headache.

Thus, the stimulation of in

creased arterial pulsations caused by histamine would act on
especi�lly receptive neurons.

Irrespective of productive

mechanism of migraine, these· experiments tend to link his
tamine and migraine headaches.

However, in no case did

histamine produce an actual migraine attack, i.e., with nausea
· and vomiting, etc.
Recent experiments (18) with the middle meningeal
artery have demonstrated that distention as well as faradic
stimulP.tion and traction caused severe pain in the temporal
region or behind the eye.

Since pain is common in this region

during migraine headache, it is possible that the middle men
ingeal artery contributes to the attack of mig�aine headache.
Schumacher and Wolff point out that if the headache was due
primarily to dilatation of the dural and cerebral arteries,
as has been suggested, raising the cerebrospinal fluid pressure
WDuld �ampen the pulsations of these vessels and the headache
ould diminish, as in the case of headache produced by hista
mine.

Since not even the worst attacks of migraine headache

are reduced in intensity by raising the cerebrospinal fluid
pressure as hi�h as 800 m.m. of water by means of a manometer
system attached to a needle in the lumbar sac, it is indicated
that the pial and cerebral arteries are not the major contri
butors to the pain.

Because some patients have pain in the
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face, below the eye and behind and below the zygoma, whi�h
seems to emanate from the back teeth of the upper jaw, and
others have pain which spreads behind the angle of the jaw,
down the neck, and into the shoulder, it has been suggested
by Fay (19) that the�e pains can and probably do result from
dilatation and distention of the extracranial portion of the
middle meningeal artery, between its origin and the point of
entrance into the skull, the internal maxillary artery and the
trunks of the external and the common carotid artery.

It h�s

been shown that the latter structures are sensitive to pain,
and the sites in which pain is felt are the face, neck, and
shoulder.
Hyndman (20) reports an interesting case which he sums
up as follows.

Although it might be ouestioned that this

patient presented a typical migraine syndrome, she nevertheless
presented the major elements of that syndrome.

The important

feature of the case is the fact that there were frequent
seizures of severe migrainous headache associated with nausea
and vomiting, and relieved only by morphine, but responding
promp•ly to removal of pathological tissue.

�o far as is

known the patient at no time had increased intracranial press
ure and the ventriculo r � was normal in eve'ry respect.

It

seems clear thet the lesion removed was the cause of the head
aches.

The tumor itself was in the region of the right calcarine
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fissure and did not involve the dura.

It seems fair to assume,

therefore, that this 1s a case of an organic lesion causing
attacks of migrainous headache through the same mechanism
that is responsible for "idiopathic migraine" and that it
provides additional evidence that this mechanism operates
within the limits of the cerebrum, including its vessels and
the leptomening&s.
Selinsky (21) presents a psychological study of the
migrainous syndrome which is based upon material gathered from
interviews with two-hundred patients who suffered for a number
of ye rs from recurrent paroxysmal headache, invariably hemi
cranial.

These headaches were diagnosed as migrainous in

character; for in addition to the characteristic headache,
there were one or more accompanying symptoms:

nausea, vomiting,

visual disturbances, chilliness, and urgency in urination and
defecation.

None of these patients showed any signs of organic

disease of the central nervous system.
four females to one male in this series.

There was a ratio of
The presence of such

factors as familial predisposition and allergic tendencies
existed in the patients' histories to a high degree and were
regarded

AS

evidence of constitutional background.

It is taken

for granted that a physico-chemical mechanism serves as the or
genie vehicle for this snidrome.

As a result of this study,

Dr. Selinsky believes the �igrainous reaction represents a
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psychophysiological reaction to a state of tension induced by
a mental struggle or conflict.

In this struggle, anxiety and

resentment are prominent emotional forces, stirred up by the
effort of the subject to master a presenting situation.
There is a basic sense of insecurity in the background which
the individual attempts to control by conscientiousness,
ambitious striving and exagger�ted sense of responsibility.
The attack seems to represent inability on the part of the
patient to react with mastery or decisiveness to some challengp
ing 'problem.

The seizure may be considered a physical ex

pression of inhibited or unconscious protest made in a morbid
manner.
Alvarez (22) reports a group of cases which prove be
yond a doubt that nerve strain plays an important role in pro
ducing migraine attacks in certain individuals.

In the same

paper, Dr. Alvarez explains the gastro-intestinal symptoms
which usually accompany the attack by saying,

11

a 'storm' of

some kind seems to go down the vagus nerves to upset a normal
digestive tract".
The su �estion that migraine may arise from intermittent
duodenal obstruction and resultant stasis is not altogether
new.

The fact that during an attack of migraine complete in

hibition of perista.lsis in the stomach was observed under x-ray
lends some support to the view, but cannot be regarded as
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definite proof since the stasis may have been secondary to the
headache.(1)
The transient, intermittent character of the migraine
syndrome and the absence of symptoms between the attacks is
evidence against- the presence of circulating toxins as an
acceptable theory.(?.3)
It is evident, as von Storch points out, that since er
got therapy is effective in abort1nf or terminating migraine
heAdPche in over ninetv per cent of unselected cases, including
cases coverin� almost all of the reported underlying causes,
without regard for type, that ergotamine tartrate acts upon some
mechanism for the production of headache which is common to vaP
ious types of migraine, regardless of their presumed etiology
that is, there seems to be a certain mechanism common tc all
forms of migraine headache, but not to other forms of headache,
which the same ergot therapy fails to help.

After numerous

studies concerning the site of action of ergotamine tartrate, it
is tentatively proposed that this common mechanism consists of
dilAtPtion of the dural and possibly the temporal arteries, with
conse�uent stimulation of their periarterial plexuses.(24)

The

excellent clinical research done by Sutherland and Wolff in
correlating the intensitv and duration of migrainous headaches
with the intensity of temporal artery pulsations would seem to
add considerable support to the theory that temporal artery
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pulsations and expansion play an important, if not primary,
role in the production of the headache.

{See charts on page 75)

In conclusion, it is apparent to anyone observing a
l8rge series of unselected patients presenting the migraine
syndrome the.t no single pathological process nor its presumed
mechanism will explain conditions observed in the entire group.
On the other hand, any one of these processes may be the pri
mqry factor in cert�in cases.

In other words, e.ach etiological

factor appears to be reasonable for a selected group, but none
for the.entire series.

It would seem, therefore, that the

underlying pathogenesis of the migraine syndrome is multiple.
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SYMPTOMATOLOGY
The features of an attack vary widely in different
individuals, and even in successive attacks in the same person.
'l'he onset may occur at any time of day, though it is
more usual in the early morning.

Prodromal signs are ob

served by the majority of sufferers, but a few get no warning whatever of an impending attack.
be of many types.

The earliest signs may

Some patients feel unusually fit before an

attRck, or premonitory hyperactivity may be present.

Others

complain of lack of well being, undue fatigue, and a reduced
capacity for work.

Mental dullness, depression, irritability,

drowsiness, dizziness, or emotional disturbance may be present,
and some victims complain at this stage of a heavy head or
of a feeling of weight in the legs.
may show the earliest signs.

The alimentary system

There may be a bad breath, a

morbid hunger, a craving for certain foods, and sometimes an
indefinite abdominal discomfort with nausea and diarrhea.
Before the headache actually appears there may be a
further phase lRsting from a few minutes to a few hours,
during qhich certain aurae appear.

The great majority of

migrainous cases record this feature.

The aura is mostly

sensory in character affecting particularly vision and other
special senses, though motor and psychic phenomena may also
occur.

It has been pointed out that these signs are e.vidence
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of cortical involvement.

The usual phenomena include scattered

points _of light, a play of colors, scintillating scotomata,
fortification spectra, and even a temporary loss of vision •
.Tinnitus or dullness of hearing may be present, and vertigo,
dizziness, or a wave-like feeling may be experienced.

Hallu

cinations of smell and taste may occur, and some patients
complain of a metallic or coppery taste in the mouth.

Numb

ness, tingling, and other paresthesias of the face and hands
may be present.

There may be some mental confusion, slow

cerebration or loss of memory; sleepiness or even stupor may
occur, or there may be undue anxiety and excitement.
phenomena are comparatively rare.

Motor

Occasionally some twitching

or trembling of the muscles of the face, arm, or leg may be
observed, and rarely there is an actual paresis.

Speech

sometimes become� blurred, and a temporary aphasia may develop.
Vasomotor signs are commonly present during this stage.
Headache usually occurs after a varying period.

There

is a good deal of difference of opinion as to its most common
site.

Characteristically it is unilateral (hemicrania), but

when all the headaches regarded as migrainous are considered
the most freauent types are frontal and bilateral.

Next in

freauency comes the temporal headache and that in and around
the eye itself.
spreads.

Usually the pain begins at one spot and later

Sometimes it becomes generalized, though the greatest
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is a good deal of difference of opinion as to its most common
site.

Characteristically it is unilateral (hemicrania), but

when �11 the headaches regarded as migrainous are considered
the most freauent types are frontal and bilateral.

Next in

frequency comes the temporal headache and that in and around
the eye itself.
spreads.

Usually the pain begins at one spot and later

Sometimes it becomes generalized, though the greatest
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intensity is experienced in one area.

The site of the headache

may shift entirely duDing the course of one attack, and different
parts of the head may be involved in successive attacks.
severity of the pain also varies greatly.

The

Numerous descriptions

have been given of the character of the headache.
boring, stabbing or cutting, or only a vague ache.

It may be
The sensa

tion may be like the pressure of an iron band, a feeling of
expansion or distention as if the head would burst open, or it
may throb like the beat of a hammer·.· Neuralgic pains are comm
only associated with the headache, and hyperaesthesia can often
be made out over the affected region.

In all cases the head

ache is aggravated by movement and even by attempts to turn the
eyes.

Light, noise and other sensory stimuli are badly borne.

Pressure applied over the carotid or temporal arteries on the
same side as the headache often relieves the pain for a short
time, but pressure on the vessels of the opposite side usually
causes aggravation.
As a rule, the headache persists for six to ten hours,
and the return to well-being may be gradual or rapid.

In most

cases the pain steadily increases until it become� unbearably
excruciating.

It may become less severe after vomiting has

occurred, and it often gives place to a dull ache before it
finally disappears.

When the attack is over the patient is

usually exhausted, and eventually passes into a quite natural
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sleep from which he awakes completely refreshed. ·The migrain
ous attack usually l'eaves no dregs, though .a few patients
continue to have a generalized soreness, a sense Of exhaus
tion or of depression for a short time.
Alimentary symp�oms are common in migraine, but are
less constant than the headache.

Early in the attack the

stomach becomes uneasy, then nausea develops, and later there
may be retching or emesis.

Evacuation of the stomach seems

to have some influence on the headache.

A severe bout of

nausea and vomiting may mark the crisis of the attack, after
which the headache may completely pass away.

Abdominal

symptoms are more prominent.in early life and tend to be less
important or even to disappear as the patient grows older.
Many other phenomena may occur during the migrainous
attack.

Vasomotor symptoms are not uncommon.

be pale or flushed.

'l.'he f_ace may

'l'he temporal artery may be contracted

and cordlike at first, while later it may be dilated and
puls 0 ting vigorously.

Sometimes the two conditions alternate

as the Att�ck proceedes.

·rhe pupils may be dil ·· ti::\d or un

equn l in size, the conjunctiva is sometimes congested and
lachrymation is often troublesome.

Ophthalmoscopic examination

may reveal contr8ction of the. retinal vessels with pallor of
the optic nerve and the fundus generally; these conditions
gradually return to normal as the attack subside·s.

When the
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headache is at its worst the pulse-rate may slow to forty
eight or fifty-six beats per minute.

The blood pressure is

often greatly raised during an attack, though many of the
cases may show abnormally low readings during their intervals
of freedom.
Biochemical investigations have been of little assis
tance in the study of this disorder.

The cerebrospinal fluid

is normal in character and is not under pressure.

A slight

increase in the percentage of blood cholesterol is said to
occur during an attack.

An observation of more interest is

th8t sodium chloride tends to be retained.-

The output of

urine is greatly diminished during the attack and polyuria
accompanies recovery.

A temporary gain in weight is also

reported in spite of the anorexia and vomiting.
In many women the occurrence of the attacks bears a
regular relationship to the onset· and occurrence of the menses
(menstrual migraine), but in others no such relation exists.
Pregnancy frequently affords a seven to ten months' relief • .
The menopause (artificial or natural) does not afford so much
relief as is

enerall

supposed; many patients become worse

thereafter, and others date the onset of their attack at the
menopause.
Jelliffe places sufferers of migraine into three general
groupings.

These are (a) the milder, incomplete, or abortive
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attacks, which he believes make up at least seventy-five per
cent of all attacks; (b) the classical textbook literary
chez d'aeuvre attack, the usual conception of migraine, seen
in about ten per cent of attacks if all kinds are included;
(c) the equivalents, or rarer accompaniments which may be
arranged in the abortive group or severe complicated situations
such as ophthalmoplegic migra:Lne.

Almost every possible com

bination may be founcr in certain individuals.
Many patients will have numerous mild attacks and
practically never consult a physician about them.

Only care

full history-taking will reveal their presence and their
freauency.

They may consist of the premonitory signs of what

is· called the major or classical attack.

The most frequent are

chilly feelings with malaise which passes off in ten to thirty
minutes with an abundant bladder discharge or, more rarely, a
diarrhea.

This, most frequently, is accompanied by some

blurring or slight visual difficulty, sometimes coryza, sneezing,
itching of the skin, tinnitus, dizziness, or twitching of the
facial musculature.

There may be definite scotomas with slight

depr$ssion which leaves in twenty or thirty minutes leaving a
slight heaviness in the head or a mild headache sensation.
This picture, in a study of at least six thousand individuals
and many thousand attacks, is found, roughly speakiag, in about
one-half of all the attacks.

Certain individuals have only
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such attacks and others -show such a history with a few inter
spersed major attacks.

Again, others will have major attacks

chiefly and few milder attacks.
The severer attacks are of the type that is usually
described in the average text book.

These usually begin with

a feeling of coldness or chilliness, with a tendency to clammy
skin; then, the patient begins to notice a peculiar blind spot
just to one side of the center of vision.

This grows larger

and tends to snread out in a semicirculs.r form until one-half,
or more of the external parts of both visual fields, rarely
one, Rre filled with dancing zigzag lights which on close
observation with closed eyes are seen to be prismatically
colored.

The form, size, etc., vary considerably.

In an aver

age of about one-half hour the headache begins, the types and
location being described previously.

In many, after an hour or

more of this severe pain, nausea and vomiting or diarrhea
occur.

At times, such retching or vomiting renders the splitt

ing heqdache unendurable.
revolt,

In most cases, the gastro-intestinal

ith its accompanying lowering of blood pressure,

terminates the head�che.

This sick period may be sharp and

acu�e and final, or in extremely severe cases it has been known
to last two or three days, or even a week, so severe, very
rarely, as to induce suicidal efforts.

Relaxation and heavy

sleep lHsting one or two hours or half a day terminate the
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attack, after which the patient often feels sfir,prisingly well.
The third group of cases may be said to be made up of
extremely severe or aberrant types.
preliminary signs are excessive.

Someti ,es the sensory

Complete blindness, deafness,

and excessive dizziness causing a reeling and drunken gait are
noted.

Abdominal equivalents are also noted.

In others marked

speech disturbances develop, even to complete dysphasia of the
sensory �phasia type.

Anarthrias are freauent.

Sensory .

asphasia, apraxia, hemianesthesia, and hemiplegia are sometimes
observed;in these severest attacks.

Certain patients develop

hysteromaniacal, or definite maniacal syndromes.
ions are usual, severer ones rare.

Mild depress

This type of case is very

rare.
One or more of the following sjlltlptoms make up what is
known as the post migrainous stage:

(a) exhaustion, (b) sleep

iness, (c) polyuria, (d) rh1norrhea and (e) generalized body
soreness, especially tenderness of the scalp.
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DIAGNOSIS
In a syndrome pre&enting as many variations as migraine,
diAgnosis is of the utmost importance not only in handling
individual c�ses but in evaluating the many studies concern
ing its etiology and therapy.
von Storch suggests th�t in reporting cases utilization
be mqde of the four cardinAl components of the syndrome.
These are, in order of diagnostic importance:

(1) recurrent

headache, preferrably but not necessarily hemicranial in type;
(2) assoc1�ted visual s�=,�toms, cl ssicelly scintillating
scot0mAs: (3) temporary gastro-intestinal phenomena, usually
nauseA or vomiting; (4) hereditary migraine diathesis, occas
ionally an epileptic history.
The first of these components associated with one other
is necessary before the diagnosis can be considered.

At least

three components must be present for any degree of certainty.
A fourth, with or without less characteristic vasomotor,
motor, or sensory concomitants, elevates the diagnosis to one
of comparative certainty.

For example, the diagnosis may be

expressed in order of certainty as follows:

(1-2-3-4), (1-2-4},

(1-3-4), (1-2), (1-4), and (l-3).
There are two exceptions to the invariable inclusion
of recurrent headaches in the migraine syndrome.

The first

occurs when recurrent headaches have, over a period of time,
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gradually merged into a constant state of cephalgia of vary
ing degree.

In such a situation the history of previously

recurrent headaches becomes essential.

The second exception

occurs when·the patient is, at the time of diagnosis, suffer
ing from recurrent bouts of nausea and vomiting which pre
viously had appeared in conjunction with headaches.

l'his

constitutes "abdominal migraine" and necessitates a hereditary
migraine diathesis before diagnosis can be made.
The syndrome may be subdivided according to the pre
dominance of particular signs and s-ymptoms into common, hemi
cranial, ophthalmic, "white 11 , "red", abdominal, atypical
facioplegic, ophthalmoplegic, and psychic varieties.

Groups

have Plso been segregated on the basis of the presumed patho
genesis into allergic, hepatoduodenal, colonic, ocular, psychic,
hereditary, endocrine, menstrual, pituitary, and other types.
"-

Providing one has an understanding of the pathology

and Sj'lllptomatology of migraine, usually a detailed history is
all that is necessary to make a diagnosis.

A family history

of allergic diseases, periodicity, good health bet .;een attacks,
and the orderly se�uence of the attack, such as the prodromata,
·aura, hea dache, vomiting, sleepiness and relief without any
apparent cause, are important points in the diagnosis of
migraine.
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DIFFERENTIAL DIAGNOSIS
It is of the utmost importance to remember that with
the exception of

a few classical cases the diagnosis of mi

graine should always be one of exclusion.

It is essential

to exclude intracranial aneurysm, cardiovascular pathology,
trigeminal and facial neuralgias, intracranial neoplasm
(especially intraventricular), central nervous system syphilis,
pure psychoneurosis, endocrine disturbances, and other disorders
with recurrent headache.

It is impractical to subject each

patient to a series of examin�tions sufficient to exclude all
possible causes of headache.

Of practical importance are a

careful history, a thorough general and neurologic examination,

adequate cranial roentgenography, and.a lumbar puncture.

It

has been demonstrated that the usual laboratory procedures
are within normal limits in an unselected group of migraine
patients.

The same is also true for the cerebrospinal fluid

exeJninations and cranial roentgenography.

It must be remem

bered th�t many a migraine patient has another less ·rell
defined ceph�lgia as well as -typical migraine attacks.

These

are too freouently a source of confusion to patient and physi
cian when attempting to evaluate the results of any particular
therapy. ( 1)
The bilious attack or sick headache is not clearly
differentiated from migraine b� the profession as a whole, but
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those who have written about the condition have no hesitation
in regarding it as a separate clinical entity.
the two conditions are very much alike.

In many ways

However prodromal

signs are usually of little importance in biliousness, and the
attack usually develops suddenly without warning of any kind.
Aurae such as occur in migraine are never found.

The pain

is most often described as frontal, being over and be.hind the
eyes.

The characteristic eye signs of migraine are absent.

If the term migraine has been taken in its widest sense as
covering all types of severe sick headache, it will include
thet of biliousness.

In other words, the description of

migraine, as usually given, may really be a mixture of at
least these two different conditions. (2)
There are some painful afflictions of the head and face
whivh sometimes offer difficult differential problems.

Chief

among these are the neuritis resulting from dental infection,
neuralgias of the supra-orbital, auriculotemporal and occipital
nerves, sinusitis and eye-strain.

The group of "atypical"

trigem1nal neuralgias may present great difficulties.

In

these cases the pain 1s not necessarily limited to the head;
the head may, in fact, be entireiy spared, the face being the
focus of involvement.
varities.

�he pain comes in seizures of all

Nausea and vomiting may be a part of the attack,

although visual symptoms are not.

Sometimes there is a
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migrainous hereditary background, and some patients have a
true concomitant migraine.

Most of the cases of "atypical"

neuralgia have pronounced localized autonomic changes in the
face during their attacks.

These disturbances are quite

different from the generalized ones which occur in the usual
case of migraine. (3)
The more typical cases-of the so-called.neuralgias of
the head may offer a problem in differential diagnosis at
times.

These show no definite paroxysmal attacks, and nausea

and vomiting do not enter into the symptomatology as is the
case in migraine.

Of more significance is the presence of

tenderness to pressure; not a true superficial tenderness or
"hair hyperesthesia" as occurs following migraine.

Supra

orbital neuralgia has in common with migraine only the fact
that it usually involves one side of the head only, that it
may last a long time, and that it may be ouiescent at times,
so that when the pain does occur, the appearance of seizures is
given.

A history of tenderness of the scalp when the hair is

brushed, and the objective demonstration of true tendernes s
over the nerve itself when pressure is made on the nerve at the
supra-orbital notch, as well as the existence of hyperalgesia
in the domain supplied by the nerve, will rapidly establish the
correct diagnosis.

The auriculotemporal and occipital neuralgias

can be easily recognized if kept in mind.

The pain is limited
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to the areas supplied b� these nerves but does not occur in
really typical seizures.

Hyperalgesia and hyperesthesia are

often demonstrable in the correct anatomic zones, and tender
ness over the points of exit of the nerves can be illicited.
Indurative headache and usually sinus headache may be
readily differentiated from migraine.

Neither sinus nor indur

ative headaches are regularly.paroxysmal.
and there are no prodromata.

They may last days

They are not, per se, associated

with attacks of nausea or vomiting.

They are associated with

definite evidence of infection, and there is an increase in
temperature associated with the increase in pain.

Infected

sinuses do serve occasionally as precipitants of attacks, but
very rarely as the cause, especially if the migraine has been
present for many years.
Myositis must also be considered.

The diagnosis is

made by the presence of rigidity of the muscles, as well as
marked tenderness.
come and go.

There are no typical seizures, but it may

Pain is most pronounced 1n the occipital region,

but may radiate forward.
Ocular he�daches can be distinguished from migrainous
headache by their constant associat.ion with the intensive use
of the eyes.
the eyes.

They occur during or after reading, or use of

Hereditary features are absent.

The pain is usually

bilateral, is usually frontal or occipital in site.

Nausea and
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vomiting, and the appearance of periodicity occur.

A careful

history, with direct questioning about the relations between
extensive use of the eyes and headaches, suggests the diagnosis.
Migraine may coexist.

Muscle balance and refraction should

always be tested.
Extensive smoking sometimes produces headaches which
seem to be periodic, but they have none of the other character
istics of migraine.
He£>daches are_ often associated with hypoglycemia, and
many of these cases also have true migraine.
Dental.neuralgia may be &ifferentiated from migraine by
the distribution of the pain, which is chiefly in the face,
the eliciting of a carerui history and the absence of really
typical attacks and ·or hereditary history.
Organic conditions, such as brain tum.or or brain abcess,
as well as pituitary tumefaction, may confuse the picture.
More often they.may supervene on a previous migraine and com
plicate the diagnosis.

Frequently tumors of the pituitary. give

rise to headaches which are much like those of �igraine, except
ing the usual absence of family history of the condition.
Pituitary headPches, according to Tierney (4), are diagnosed
not upon location, severity or associated gastric ahd ocular
symptoms, but by �ssociation with other evidence of pituitary
disorders, such as osseous, genital, dermal, or pigmentary changes.
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Every patient presenting the migraine syndrome should have
stereoroentgenograms of the skull so that a careful ex8mination
of the sella turcica and the rest of the skull may be made.
In no other way can early intrasellar tumors, which have given
rise to no other symptoms, be discovered.
Almost any tumor within the cranial cavity may produce
the clinical picture of migraine. Those within-the ventricular
system are perhaps more likely to do so than the others.

It

is for this reason that thorough neurologic, visual field,
and roentgen studies of the skull must be made in every case.
When there are real atypicalities in the history, and when
even one objective defect in the neurologic examination is
discovered, encephalography should be seriously considered. (3)
Psychqgenic headaches are unlike real migraine in all
essential respects.

A particularly str.iking characteristic

is the vague and excited manner in which the patient usually
describes the pain.

It is called the "adjective" rather than

the "noun" mAnner.

Definite statements about the actual char-

::icteristic

f the headache are difficult to obtAin.

The total

picture, strik�n ,.,. 1-v affective in all respects, is quite unlike
that of migraine.

Cases of psychogenic headache really belong

in the classification of conversion hysteria, and are unlike
instances of psychic migraine, in which typical migraine attacks
are associated with severe, transient psychologic s-ymptoms.
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Migraine may have to be differentiated from other
allergic headaches which may be due to specific sensitization
and are induced by inflammatory changes, pressure or toxemia,
resulting from allergic ·reactions in the nose, sinuses, and
supposedly srm1lar changes in other anatomic organs.

The

presenting symptoms in such cases are not that of migraine as
there are no sensory, motor or vasomotor symptoms.

The direct

diagnosis of migraine due to allergy is established when
relief of symptoms is obtained by omission or avoidance of
certain specific allergens, usually foods, and recurrence of
symptoms with deliberate contact or ingestion • .
In recent years a new syndrome, with headache as the
predominant symptom, has been recognized.

This is the hista

mine headache, caused by a sensitization to histamine.

'.fhe

syndrome need not be confused with that of classic migraine,
but the similarities between histamine headache and migraine
headache ere several.

The quality and intensity of the pain

in the two conditions are about the same; it is an aching pain,
throbbing when intense.

Many persons with migraine state that

such headaches are less intense than those induced with hista
mine, but others who suffer severe attacks of migraine assert
that the intensity is similar.

There are several factors which

affect similarly the intensity of migraine and that of histamine
headache.

Thus pressure on the common carotid artery decreases,
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and procedures that increase the systemic blood pressure in
crease, the intensity of both types of headaches.

During the

fall in blood pressure that immediately follows injection of
histamine, the intensity of a previously induced histamine
headache is reduced.

The migraine headache also is reduced

in intensity during such a fall in blood pressure, to be
accentuated when the blood pressure returns to its initial
level.

Both migraine and histamine headaches are often re

duced in intensitv by a. tight head band.

However, even though

the similarities indicate that in the main the mechanisms of
histamine and of migraine headache are related, the dissim
ilarities to be described are striking.

First, the distribu

tion and localization of the two types of headache are usually
different.

The histamine headache is always felt as a deep

aching pain with minor superficial components.

The migraine

headache, though a deep ache, commonly feels more su�erficial.
Second, the histamine headache is always bilateral, usually
generalized and commonly worse in the frontal and the tem
poral region, although it may be severe, or may even start,
in the back of the head.

In contrast, the migraine headache is

characteristically unilB.te·ral, at lea.at in onset, though later
it may become bilateral.
varies.

The site of the migraine headache

Though temporal and frontal headaches are more common,

many subjects always experience the major part of the pain
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in the occipital or the subocciPital region.

The head�che

during anv �iven attack is usually highly cir�umscribed.
Third, the histam-ne headache is little influenced by 11gation of the middle memingeal artery or by comp/ession of the
temporal, frontal, postauricular or occipital artery.

On the

other hand, the migraine headache, if in the temuoral or the
parietRl region, is often red11ced in intensity, and sometimes
actuallv elimin�ted, bv obliteration or ligation of the tem
poral or the middle meningeal artery.

Fourth, the histamine

headache is not prevented, decreased in intensity or shortened
by ergot�m ne given sufficiently soon for it to have full
effect at the time of the injection of histamine.

In this

regard, the migraine attack contrasts sharply with the hista
mine headache, for in adequate amount ergotamine tartrate,
given intravenously or intramuscularly, prevents, significantly
reduces or terminates migraine headache.

These facts �ay be

rel�ted to the observation that in the head histamine dramat
ical!� �rfects the cerebral arteries, whereas ergotamine tartrate
affects principally the
arteries.

branches of the external c�rot�d

The fifth dissimilarity bet ··een the two types of

headache is seen in the effect of increasing the venous pressure
by compression of thA jugular vein.

'this procedure promptly

diminishes the intensity of the histamine headache, but has a
variable and indefinite influence on the intensity of the mi-
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graine headache.

The probabl� explanation is that the increased

venous pressure, by increasing the cerebrospinal fluid pressure,
incre�ses extramural support to the relaxed pial arteries and
curtails distention &nd pain.

The fact that relief in migraine

headache does not occur indicates again that the pial and
cerebral arteries are less involved in the migraine headache
than in the histamine headache.

The sixth difference is a

corollary of the fifth and concerns the effect of increasing
the cerebrospinal fluid pressure directly.

The intensity of

the histamine attack is promptly reduced by this procedure,
but the intensity of the migraine headache is not.

The seventh

point of difference is the appearance of the subjects during
migrRine headache As compared with that of persons having
histemine headache.

Commonly, in association with migraine

headache in the temporal or the parietal region the temporal
artery is distended on the affected side.

No such difference

between the two sides is observed in subjects with histamine
headache.

Eighth, during the histamine headache the amplitude

of pulsations both of arteries of the scalp and of the intra
cranial arteries is greatly increased, and the amplitudes of
both groups of arteries decrease as the headache recedes.

In

contrast, during the migraine headache the amplitude of pulsa
tions of only the scalp arteries is increased, and it decreases
as the heade.che becomes less intense.

It is striking that �he
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amplitude of intracranial pulsations does not change as the
migraine he�dache recedes. (5,6)
Migraine must be �ifferentiated from epilepsy in some
cases according to Balyeat (7).

The differential points of

interest in the symptoms of these two condition are:

first,

the aurae in migraine ere freauently visual, but rarely so in
epilepsy; second, durin� the attack the epileptic is defin
itely unconscious, which is not so in migraine; third, �nileptics may vo�

and it occurs usually early in the att�ck, while

vomiting in migreine es a rule develops after several hours of
suffering; fourth, the characteristic feature of epilepsy is
a convulsion lasting from a second to several minutes.

In

migraine, epileptiform convulsions occasionally occur but
there is seldom definite loss of consciousness.
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TREATMENT
The auestion of treatment of migraine is varied and in
some instances very extensive.

These patients are usually

willing to submit to anything in order to gain relief.
treAtment must be considered under two head�ngs:

The

first, that

of preventing the attacks, and second, that of treating them
when they come.
Thomas and Johnston (1) have formulated an outline of
treatments which they believe includes most of those therapeutic
measures which have proved valuable in treating most cases of
migraine.

There are other measures which have been reported

as valuable, but were not included in this outline, but which
are discussed later.

This outline includes includes those

therapeutic measures which have seemed to be adequate in a
majority of cases.
S-ymptomatic Treatment
1.

Ergotamine Tartrate (Gynergen - 0.25 to 0.5 mgm.)
Hypodermic most effective.
(Adrenalin - minims 5 to 15)

2.

Epinephrine (1:1000)

3.

Coal tar derivatives (acetanalid, phenacetin, or aspirin)

4.

Barbituric Acid derivatives (sodium amytal, nembutal,
phenobarbital,. etc.)

5. Endocrine Therapy, including pituitrin
6.

Saline cathartics and colonic irrigations
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7.

Gastric Lavage

8.

Avoidance of fatigue and emotional upset

9.

Cold applications, and in some instances heat

16. Narcotics (codeine, morphine, dilaudid, etc.)
11.

Oxygen by inhalation

Therapeutic or Curative Treatment
A.

History:
1.

Elimination of known offenders

2.

Elimination of suspected offenders

3.

Elimination of dietary offenders

4. Keeping of food diary
B.

Other Allergic Management and Therapy:
1. Avoidance of and hyposensitization to inhalant factors
(common inhalants, molds, pollens, etc.)
2. Autogenous vaccine and non-specific therapy

C.

Digestive Aids:
1. Dilute hydrochloric acid

D.

E.

2.

Bile Salts

3.

Pancreatic enzymes

Surgical Treatment:
1.

Removal of foci (teeth, gallbladder, tonsils, etc.)

2.

Sympathetic ganglionectomy

General Measures:
1.

Control of nervous factors along with adequate rest.

51

2.

Maintainance of adequate diet and vitamin intake

3.

Use of certain glandular products, as indicated
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PREVENTION OF THE ATTACKS
There are two logical preventive approaches to migraine.
One is the single approach aimed at the common mechanism -the paralysis of the nerve pathways mediating the painful
impulses.

Section of the periarterial neural pathway is

possible, and has been accomplished by middle meningeal arterial
ligation and section.

The reported results suggest that this

minor operative procedure may prove to be a practical means
of preventing thP. recurrence of migraine headaches. (1), (2)
The second approach is aimed at discovery and treatment
of the particular pathogenesis in each individual case.

Any

group of cases will be subdivided into allergic, endocrine,
ocular, and other types.

It is of utmost importance that all

of the possible etiological factors be considered before in
clusion of any case in a .specific group.

Once a predominant

Pathology is discovered, intensive treatment along that line is
indicated.
Avoidance of anitgens and desensitization have proved
valuable in the allergic group.

Correction of refractive

errors, muscle imbalance, and other ocular abnormalities are
eoually successful when indicated.

Correction of gastro-intes-

.tinal disorders has also been helpful.

Psychologic readjust

ment has proved of value in almost all cases but to a less
complete degree; cures have been infrequent.

Recent advances
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in endocrinology, especially that of the pituitary-ovarian
relations in the female, have opened up a wide and promising
field for therapy.

Several reports have suggested that the

administration of estrogenic substances is valuable in a
selected group of menstrual and menopausal migraine.• (3)
Eaually good results are reported with administration of the
follicle-stimulating hormone. (4)
For continuous treatment directed to prevention of the
seizures, Pollack (5) offers two procedures which he has found
useful.

One is the use of the fluid extract of cannabis

indica.

It is prescribed with empty capsules and the patient

is instructed to start with one drop after each meal.

Each

day it is increased until the patient experiences some subject
ive sensations, and then the dosage is dropped to three-fourths
of that dosage and continued.

From time to time the dos�ge

is in the same manner redetermined.

The treatment must be

continued for some years.
Another method is the continuous administration of
sodium bromide.

Pollack prefers to use it as .in Bechterew's

prescription, which is as follows:
Sodium bromide------------1 oz.
Fowlers solution----------1 dr.
Infusion of Adonis vernalis--a.s.ad 1 pint
The patient takes a tablespoonful three times a day after meals.
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From time to time a blood bromide determination is made, and
the amount in the blood should not exceed 175 mgm. per cent.
Pigmentation of the skin and keratosis should be watched for
As indicetive of arsenical intoxication.
Alvarez (6) emphasizes the fact that in many cases the
only way in which one can help the patient is to relieve the
nervous tension.

ave her �a�e a long rest, or find an easier

job, or attempt to eese troubles at home.

Some cases which

are distinctly psychopathic demend complete coeperation on
the part of the patient to improve the condition.
In some cases it is well to have the patient keep a
record of unusual events and unusµal foods eaten preceding
attacks, and then to avoid those things in the future.

Skin

tests may give a hint as to the ca.use of the headache, b1.t they
s.re often useless 'tnd deceiving.
Theoreticallv,

q

drug like phenobarbital, wh ch �uiets

the brain, should prevent the coming of attacks, but actually
Alvarez reports to have found it almost univPrsally disapnoint
ing.

Dibintin is sa.id to be of some help, but this appears

to be auestionable.

In a large study of cases phenobarbital

has been reported as helpful in a small group of patients. (7)
Among these the ophthalmic type of attack predominates.

When

attacks do occur they are usually less severe if ph�nobarbital
has been used.
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I nject-ions of the various ovarian extracts have been
tried with varied results.

Alvarez says he can remember no

one who bas been helped in this way.

In women whose migrainous

attacks occur chiefly at the menstrual period, glandular
therapy in the form of ovarian extract, pituitrin or theelin,
�s a means of decreasing the nervousness of that period, is
of value, according to Balyeat. (8)

Riley (9) has reported

encouraging results with the use of theelin.

Most men agree,

however, that these drugs are definitely not indicated in women
whose att.,cks a.re nonperiodic in type.

It seems that glandular

therapy is often used without indication for it.
offatt (10) offers a report on seventeen cases of
menstrual migr.aine treated with the gonadotropic factor ex
tracted from peegnancy urine.

Of the seventeen so treated and

followed over a period of three years, the result of treatment
was relief in all cases.

It must be remembered that these

were selected c�.ses with a. special type of migraine.

Dr. Moffatt

offers the following routine for treatment of these cases:
Be�innin_ on the fifth to the seventh day after the onset of
the menstrual flow a small dose, usually ranging from two to
six rat units, is given; the dose is slightly increased daily
until the tenth day, then rapidly increased, reaching a maximum
of from fifty to one-hundred and twenty-five rat units on the
fourteenth day, after which from twenty-five to fifty units is
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given daily until the- onset of the next menstrual period.
Whitehead and McNiel (11) have found emmenin (a hormone
isolated from human placentas) frequently effective in giving
relief in migrainous attacks, especially those associated with
menstruation.

Twelve cases of migraine, eleven femRles and

one male, were treated with emm.enin.

Relief following this

therapy was marked in six c�ses, partial in three others, all
female.

Of the eleven female cases, all but two showed a

definite relationship of the attacks to the menses.

It is,

perhaps, of some significance to note that in these two cases
negative results were obtained with emmenin medication.

The

usual dosage of emmenin employed was fifteen drops given three
times a day, orally administered.

The medication was taken in

milk, orange juice, or some similar liquid to cover the taste.
Dosages as high as sixty drops were tried in some cases with
no aP-parent difference in effect.

Some of the patients "ere

carried on a dosage of ten drops twice daily.

Am.niotin was

�iven to some patients subcutaneously, usually one to two c.c.
three times

R

week for the week preceding and the week follow

ing menstruatiop.
manner.

Theelin was given to others in a similar

Theelol was given orally to other patients, one capsule

twice daily for five days starting two days prior to the expected
menstrual period.

Some of the cases in this series were allowed

to take small doses of phenobarbital in addition to· the hormone
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therapy.
Amniotin given orally to thirty-two adult females with
migraine, produced good results. (7)

Improvement was marked

in eighteen cases, moderate in five cases, while nine cases
showed no improvement.

The dosage was five c.c. of oral

amniotin a day, divided into three eaual doses.

Five c.c. of

the preparation contain two thousand rat units.
Chondroitin sulfuric acid is said to cure migraine in
some cases, but this, too, seems questionable in the minds of
most men

h0 h�ve tried it.

Diet is an important factor in cases due to allergy.
All known and suspected offenders should be eliminated from the
diet.

The ketogenic diet has been attempted by many as a means

of controlling the disorder, and in some cases with excellent
results.

However, except for a patient under careful observation

in a hospital, or who could be supervised by one skilled in the
use of such a diet, it does not seem a practical method of
attacking the problem.

Certainly the ketogenic diet does not·

remove the primary factor.

Dietary restrictions during the

prodromal stage are of value in many cases.
Because many women with migraine lose their s-ymptoms
with the onset of the menopause, Alvarez (12) made a study of
forty-two cases of induced menopause in women suffering with
migrainous attacks, in order to attempt to evaluate such treat-
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ment in women who do not get relief from other means.

In only

six out of the forty-two cases did oophorectomy or hysterectomy,
complete or partial, or a sterilizing dose of roentgen rays or
radium put a stop to attacks of migraine; in five cases the
headAches were milder; in sixteen they went on unchanged, or
••ere better for

A

while; and in fifteen the headaches became

worse.· In three more cases migraine appeared for the first
time after an induced menopause.

The use of radium cured five

of the twelve patients so treated, which is encouraging, but
it made three of the twelve worse, which is not so good.

From

these figures it would seem unwise in cases of severe migraine
to advise the induction of a nremature menopause by hysterectomy.
until more hopeful data are secured, Alvarez believes it is
doubtful if treatment even with �adium should be advised.
�mith and Steffensen (13) show excellent results from
the use of potassium chloride in treating migraine due to
allergy.

Four patients who had definite migraine and whose

attacks were precipitated by known foods �ere treated with
potqssium chloride.

Two obtained complete relief from their

headaches end could ePt the foods which offended them without
precipitAting en attack.

One patient considered his symptoms

greatly relieved and the fourth patient obtained no relief.
The average dose of potassium chloride was ten grains in a·tull
gless of water three times a day, efter meals.

The dosage should
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be increased to fifty or sixty grains daily in those cases
which fail to respond favorably.

The only ill effects recorded

are nausea and abdominal cramps in a few cases.
Chondroitin as a valuable adjunct in the therapy of
prevention of migraine and idiopathic headaches is well demon
strated by a study of cases by Drewyer. (14)

A series of thirty

cases of migraine and idiopAthic headache have been under
· treatment with chondroitin for a period of six months to three
years.

6f these, sixty-seven per cent have been completely

relieved of their symptoms, thirteen per cent have been partially
relieved, and twenty per cent are failures.

Sixteen of these

cases Nere true migraine, and of these eleven obtained complete
relief, one was partially relieved, end the other four were
failures.

Among the failures those with true migraine were

often relieved by ergotamine tartrate intramuscularly.

The

ehondroitin has been used in the form of capsules containing
0.6 grams, and four such capsules have been given three times
daily after meals.

Dr. Drewyer points out that the willingness

of patients to continue the use of the drug at their own ex
pense and over long periods of time is one of the best evidences
of its effectiveness.

No 111 effects from the use of chondroi

tin were reported.
The use of cobra venom as a means of preventing migrain
ous attacks is offered by Thomas (15) in reporting the effect
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of the venom on his own attacks.

He resorted to this type of

therapy because he obtained little or no relief from other
drugs such as ergotamine tartrate, adrenalin, salicylates,
barbiturates, codeine, etc., and because cobra venom has
recently been highly praised as a means of treating intract
able pain.

One-half an ampoule was injected subcutan6ously

the first day and one ampoule a day for the next four days,
in the hope that by the time the next attack of migraine should
occur the concentration of the drug would be adequate to have
some influence on the illness.

After the fifth daily inject

ion of cobra venom, the injections were made at three day
intervals, �nd later changed to two day intervals.

Following

this therapy the attacks continued, but were very mild and of
comparatively short duration.

The severity of the attecks

had thus been gre�tly reduced since taking cobra venom and the
time interval between attacks had been lengthened by several
days.

The drug was then omitted to see if the attacks might

resume their former intensity.

After discontinuing the cobra

venom injections, the subsequent attacks each became more in
tense then the preceding one until the attacks were as severe
as they were before the present therapy was begun.

Cobra venom

injections ¥ere then resumed, one ampoule given every day for
six days and every other day thereafter.

The attacks again

became much milder so that they did not interfere with work,
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and the intervel between attacks was prolonged.
of the attacks was much shortened.

The duration

No undesirable effects

from cobra venom therapy were experienced in this case, and
men familiar with the venom say it can be used indefinitely
in the dosage recommended above without fear of toxicity.
Horton (16), in his studies on the use of histamine in
the treatment of various types of headaches, studied a group
of forty-four cases of hemicrania with the prominent features
of migraine.

All of these patients received subcutaneous

injections of histamine, in doses of from 0.05 to O.l mgm.,
t ice daily.

The usual course consisted of thirty to fifty

in�ections, �lthough some patients received more than one
course.

A few received, in addition, histamine intravenously

or histaminase orally.

In all cases, however, the subcutan

eous desentization with histamine was the basic therapy.

Of

the forty-four cases studied, twenty received no relief,
twelve had less than fifty per cent relief, and twelve had
more than fifty per cent relief.
for as much �s six years.

The patients were followed

Most of these c�ses were very

resistant to ordine.ry forms of treatment.
Leroy (17) reports three cases of migraine in which
metrazol was successfully applied intramuscularly in doses
varying, prefereblw, between 0.25 and 0.3 gm. in a ten per cent
solution.

One of the patients, aged 63, had suffered from
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migr9ine for fifty years.

His attacks would occur every ten

days together with violent heRdaches, vomiting and insomnia.
Sixteen injections of from 0.2 to 0.3 gm. were given during
a period of four months, followed by a single injection of
0.3 grn. about two months afterward.

At the end of a further

period of four and one-ha f months the migraine appeared only
At monthly intervals in an attenuated form of light headache,
sometimes �ccornpan ed with vomiting.

The condition of another

patient, aged 35 years, Mith anamnesia of migraine in the
mother, d�ted bac� to only a few years.

He was subject to

monthl

�tt cks, sometimes lasting two weeks, with the usual

signs.

A severe dietary regimen was unavailing.

0

Four intra

musculs:ir injections of from 0.2 to 0.25 gm. of metrazol ·rere
sufficient to cure the disease, correct constipation and nor
malize nutrition.

The disease of the thtrd patient, aged 42

yeci rs, also ,•1th anarnnesia of migraine in the mother, had a
background of neurasthenia, debility, tachycardia and marked
anem;A.

Crises of migraine occuring once a week and incre�s

ing in violence set in, a year_ before treatment, with nausea
and vomiting. The administration of fourteen injections
usui:1lly of from O. ?. to 0.25 gm. of metrazo1 progressively
reduced the s-ymptoms.

Three months later the patient was feel

ing well, and had had only one or two slight attacks.

The

author att:r1:butes the efficacy of metrazol in migraine to
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shock induced by the intramuscular injection of the drug, but
invites further study.
'.!.'he daily oral administrRtion of ergotamine tertrate
has been attempted by several investigators, with the idea of
offsetting altogether the tendency of the attacks to occur.
Reoorts of the results of this type of therapy are in conflict,
And are, on the whole, not enthusiastic.

The effects of the

procedure have be�n observed in forty-three patients o ver a
relativel;T lon <'I' !'er;oa bv one group of 1nveRtigators. \7}

The

p�tients we�� given 1.0 mgm. of �rgotamine t rtrate by mouth
0

t�ic�

Pilv.

The resul�s of this type of therapy in this group,

Although they have been less dramatic than those associated
•·1th the injection of the drug at the time of an attack, have
been very satisfactory in many respects.

Of the group of

patients thirty-one adult females Nere treated.

Of these

seventeen showed marked improvement, seven showed moderate im
orovement, an4 seven showed no improvement.

Of six males

tre0 ted improvement was marked in four cases and moderate in
two cases.

Five children were treated producing marked improve

ment in three cases and moderate in the other two.

The uni

form absence of failure in the adult males and children would
appear to be significant.

There were no failures recorded

among women who were in the menopause at the time of treatment.
In stubborn cases in which life has become a burden,
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relief by surgery may be sought.

Dandy reports two cases in

which complete relief was brought about by excision of the
inferior c�rvical and first thoracic ganglion of the sympa
thetic on one side.

In one of the cases no relief had come

from a previous excision of the superior cervical ganglion.
Penfield has in addition cut the inner fibers of the fifth
nerve, which go to the superior division just after they leave
the gasserian ganglion and in this way has given practically
complete relief.
Selinsky (18) states that the migrainous reaction is an
ailment

hich often can be benefitted by psychiatric study and

therapy.

The degree ot psychotherapeutic success depends upon

the patients' intelligent and perseverin:g cooperation.

"It is

our duty to apply accumulated psychiatric knowledge to the
relief of these ·patients", says Dr. Selinsky.
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TREATMENT OF THE ATTACK
It has been well demonstrated that the most effective
non-sedative method of relieving the .migraine attack consists
in the proper use of ergotamine tartrate. (1), (2), (3)

As a

rule, sedatives are not recommended because the relief offered
by ergotamine tartrate is more complete.

From 1.0 to 5.0 mgm..

of ergotamine tartrate in a single dose by mouth, followed by
1.0 to 2.0 mgm. per hour to a maximum total of 10.0 to 12.0 mgm.,
is effective in the milder migraine syndromes.

A sin�le sub

cutaneous dose of from 0.25 to 0.5 mgm. is more effective,
affording relief in fifteen to forty-five minutes in over
ninety per cent of all cases.
tions have been ineffective.
also proved valueless.

I.ntranasal and anal administra
Daily prophylactic dosage has

Gynergen, a brand of ergotamine tartrate

manufactured by the Sandoz Chemical Works, Inc., New York, is
htghly praised by all men who have used it.

Ergotamine is

contraindicated in coronary or peripheral obliterative vascular
diseAse, during acute infection, in the presence of demonstrable
hepatic diseAse and in hypovitaminosis, especially that due to
lack of Vitamin C.

When administered as recommended it may be

given safely over prolonged periods.

Several patients have

used 0.5 mgm. parenterally per week for over four years without
ill results. (4)

No more than 0.5-mgm. parenterally or 12.0 mgm.

by mouth should be administered in twelve hours except by those
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familiar with the drug.

It is to be emphasized that ergotamine

merely provides a temporary relief from the attack, and its
use should not diminish the search for the etiological agent
peculiAr to the case in ouestion.
In cRses where a.f'ter effe·cts .of gynergen, such as feeling
sheky, jittery, or numb occur, it may help to give a suppository
of 3.0 grains (O.?

gm.,

the vomiting center.
a. time and d
to give

q

of nembutal which brings calm and quiets

In patients who tend to vomit for days at

n�t react well to gynerien, it may help _:r,qtly

�....-Podermic injection of sodium amytal.

S1gn_ificant symptoms suggesti �e of ergotism are those of

vase lflr occlusion, 1.e., peripheral pain or ptlresthesias, coldness, cyanosis or blanching of the extremities; and coronary
occlusion, i.e., precordial pain or oppression and pain or
pa.resthesia of the arm.

Recurrence or persistence of these

symptoms necessitates immediate search for organic pathologic
chAnge.

Overdoseage appears to be responsible for most of the

ill effects of ergots.mine tartrate therapy.
clinicall

It has been proved

that some patients can take the drug much more readily

and frequent! -y, and in larger doses, .than others who may show
signs of ergotism on such a dose.

This fact must be kept in

mind when using the drug frequently or in large doses.

Path

ologically, the changes associated with ergotamine tartrate
poisoning are vasospastic obliteration of the arteries, intimal
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edema and hyperpl sia, hyaline degeneration °nd thickening of
0

the

VASCUl",...

··alls, lymphocytic infiltration and fre ·uent

thrr:,,..,-,bnses. ( 5)
�tropine sulfate in doses of from 1/150 to 1/100 grains
b� mouth or injection helps to relieve the associated n P usea
and vomiting of migraine.

Calcium. gluconate (10cc. I. V.)

relieves concomitant muscle pins when they occur. (3)

Daily

administration of calcium may also decrease the fre:uency of
attacks in a selected group of c ses, or may decre�se the
amount of er�otamine tartrate necessary to relieve an attack.
Trans�ent n�resthesias, we�kness, substernal oppression and
occ., sion,:i.l drowsine•ss may follow the administration of the drug.
It is essential in treating migraine to exclude from the
diet such articles

as may produce allergic reaction.

is a common offender.

Chocolate

A regrnen of an orderly life with avoid

ance of overwork, strain, emotional disturbances, and with dail y
outdoor exercise, sufficient recreAtion and careful Attention to
proper elimination is necessary.

In those c ses in which the patient can suspect the ni�t
before that a headAChe will probably come in the morning, it
may help to take a dose of castor oil or a s�line laxative.
This is

A

debatable point, however.

/hen a warning comes an

hour or tNo before the attack, the patient may be able to ward
it off by taking a double or triple dose of some headache powder
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contain1ng acetylsalicylic acid, sodium salicylate, antipyrin,
ohenacetin, or acetanilid, perhaps with some caffein or bromides
or some barbiturate.
darkened room.

It is a great help to go to bed in a

Some persons can get help by putting their

head under a cold shower.

It is said that two cups of black

coffee taken quickly will sometimes abort an attack, and caffein
is a commonly used constituent of remedies for migraine.
Once vomiting has begun, it does no good to put an�
medicine into the stomach, according to Alvarez, because even if
it stays down it will nob be absorbed.

In such a case all med

icines �ust be given either hypodermically or in the form of a
rectal suppository.
Vasodilat·ors are indicated during the primary phase of
vasoconstriotion but not during to secondary stage of vaso
dilatation.

Vasoconstrictors apparently would not be indicated

during the stB;ge of vasoconstriction, but clinically in some
cases they give relief.

Adrenalin and ephedrine, and in some

instances a synthetic product such as neosynephrine, have been
used in patients dur�ng the stage of vasoconstriction with good
results.

In using these drugs, adrenalin may be given in ten

minim doses hypodermically.

Ephedrine may be used hypodermically

or may be given orally in 25 to 50 mg. doses. (6)
During the nast few years a newlv isolated alkaloid of
ergot called ergonovin� has come into use in the treatment of
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migrainous attacks.

This fraction of ergot is more prompt and

potent than ergotamine tartrate in promoting uterine contrac
tions.

For migraine, however, the drug is much less dramatic

in its therapeutic effect.

Of fifty-four patients given

ergonovine by injection, only thirty-nine per cent were com

pletely relieved, forty per cent

ere improved, seventeen per

cent were not improved, Rnd four per cent became worse.

Ergon

ovine taken by mouth, while less effective than when injected,
is relatively more effective than ergotamine tartrate taken
by mouth. (7)

However, those patients whose headaches are less

stubborn and who have relief from ergonovine prefer it to
ergotamine, for the nausea and vomiting are less pronounced.
Also, ergonovine is apparently read�ly absorbed from the gastro
intestinal tract, and the minority of patients who are he.lped
by the drug may obtain relief from its oral use.

In Lennox'

series (8), twenty-one per cent obtained no relief when ergono¥ine
WQS

injected, and thirty-three per cent had no relief when it

was taken bv mouth.

The proprietary names of ergonovine are

v�rious:

ergometrine, ergobasine tartrate, ergotrate, ergo

klonin.

DosP-ges are apnroximately the same as that for ergot

amine tartrate.

In the majority of cases, continued use of

ergot does not make subsequent headache less severe or less
freouent, according to Lennox.
Alvarez reports very encouraging results in terminating
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or aborting sttacks of migraine by inhalation of one-hundred
per cent oxygen (9), an� since his original paper WAS written

many men have recommended this tre.stment.

The exygen can

easilv be given to patients with the help of the nev B.L.B.
inhAlation appP.ratus.

One great advantage of this annaratus

is that while wearing it the patient can talk and if not too
bAdly prostrated, ce.n sit np and read or do some work.

All

needed besides the inhalation aPPAratus is a tank of oxvgen,
a reducing valve And a flow meter.
is usua.11

The amount of oxygen used

between six and eight liters per minute.

,,hen

breathin� one-hundred per cent oxygen the little openings in
the re 1lating devise that connects the mask with the rebreath
ing bag must be kept closed.

It is emphasized that one-hundred

per cent oxyg&n should be administered.

Oxygen can be secured

· nearly Anywhere now, end After the initial expense of buying
the inhalation apparatus and the reducing valve, the cost of
the oxygen used in stopping an attack will not be

ffl1

ch.

Koffler (10) calls attention to the feasibility of using the
ordinAr,- b ... sAl metabolism testing apparatus for the administra
tion of c

entr ted oxygen.

The appAratus is arranged as fo�

testing the bnsal met°"holic rate except that the lcymograph and
recording device

0

re not stArted.

and refilled as necessary.

The oxygen bell is watched

·rhis method of administering con

centrated oxygen has proved a very convenient office procedure,
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according to Dr. Koffler.
Rubinstein (11} reports six cases of migraine which
we-rP. t:re" ted with tri-chlorethylene, and fol 7.o '"=<' for , period
of one year, and from his results it seems that the
be e VRluable adjunct in the tr� tment of migraine.
0

�"Pl,�

mRv

This

opinion is based on the fact that during the year consistently
beneficial results were obtained in all cases, both in quickly
aborting the att cks and in prolonging the interval between
0

attacks.

The drug comes in ampoules of one c.c. which can be

crushed in a handkerchief and inhaled for relief from an attack.
The probability concerning the mode of action of the drug is
certainl� A�ainst its direct influence on the underl�ing cause
of the condition, since in accordance with the theories con
cerning the· etiology of migraine, it is almost cert!Olin that
tri-chlorethylene fails to strike at the root of the difficulty.
In their experimental studies in terminating migraine
heAdache, Sutherland and Wolff_(l2) found that amyl nitrite ,
by inh lation, produced an immediate slight decrease in the
intensit= of the headache, but this effect was very short and
the he4d�ches soon became as severe, if not more so than before.
In �he same group of exp�riments, the headache was completely
abolished after the intravenous injection of 0.125 gm. of
ephedrine sulphate.
however.

The head9che returned after a few hours,

They found that on giving t:.. enty presser units of
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.

pitressin intramuscularly, the headache shortly disapneared

-.

completely andpid not return.
.

...

�his form

Qf

treatment does

not seem to be discussed elsewhere in the lit�rature to date.
r

i

A gradual de1rease in the intensity of the headache was

brought A.boul 'by the subcutaneous injection ocI.. 0.06
I

I

codeine phosjh�te.

!!!11.

of

It seems to be the opinio� of most men,
••
however, that codeine and other narcotics shcjl.ld not be used

except in exlremel severe cases.
l
Pulsile� (13) reports the use of cilalgine intravenously

in twenty-si

c,ases suffering with all stages of the migraine

s-yndrome with exceptionally good results.

With a few excep

tions, the head-ache disappeared immediately, and the patient
.

felt relaxed and comfortRble.

For "the migrafne· state", sodium"thiosulfate or sodium

bicarbonate given intravenously at intervals of five to seven

days, sometimes may seem to help, or perhaps this relief is

duA to the repeated contact with the physician. (13)
and

The following charts from the experi'llents of Sutherland

olff

l�

show their results in terminating be 0 dache by

the, se of VRrious

ru s which have been discussed previously.
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Chart�.-- Relation between the amplitude of pulsations
of the temporal artery and the intensity of migraine headache
after the administration of ergonovine hydracrylate. The
decrease in the amplitude of pulsations following injection of
ergonovine paralleled the decrease in the intensity of the
headache. The average amplitude of pulsations for any given
minute before or after administration of ergonovine was ascer-.
tained by measuring the individual pulsations from the photo
graphic record. In this record and in those in the accompany
ing figures the initial or control amplitude was taken as 100
per cent.
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Chart 2.-- Relation of the amplitude of pulsations of
the temporal artery to migraine headache. Administration of
amyl nitrite was followed by a momentary decrease in the inten
sity of the headache. This was followed by a sharp increase
in the amnlitude of pulsations and a parallel increase in the
severity of the headache. Subsequent administration of
ergonovine resulted in a slight decrease in the amplitude of
pulsations with but slight a.melioration of the headache. On
administration of ergotamine tartrate, there was decrease in
the amplitude of pulsations and the headache was abolished.
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Gha�t 3.-- Relation of the amplitude of pulsations of
the temooral artery to the intensity of the migraine headache
after very slow intravenous administration of ephedrine
1th a sudden decrease in the amplitude of pulsations
sulfate.
of the temporal artery, the headache was abolished.
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vha�t 3.-- Relation of the amplitude of pulsations of
the temooral artery to the intensity of the migraine headache
after verv slow intravenous administration of ephedrine
sulfate.
1th a sudden decrease in the amplitude of pulsations
of the temporal artery, the headache was abolished.
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Chart 4.-- Relation of the pulsations of the temporal
artery to the intensity of the migraine headache following
administration of pitressin. The decline in amplitude of
pulsations of the temporal artery paralleled the decrease in
.severity of the headache.
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Chart 5.-- Relation between the amplitude of pulsations
of the temporal artery and the state of the migraine headache
after administration of codeine phosphate and or ergotamine
tartrate. After the administration of codeine there was a
decrease in the intensit� of the headache but no change in the
amplitude of pulsations. After the administration of ergotamine
tartrate, ho�ever, the amplitude of pulsations of the temporal
artery decreased to 55 per cent of the original level with
abolition of the headache.
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Chart b.-- Relation between the amplitude of pulsations
of the temporal artery and the intensity of the migraine head
s ultimatel= terminated by codeine phosphate.
ache, which
vespite the abolition of the headache, there was no decrease
in amplitude of �ulsAtions of the temporal artery.
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PROGNOSIS
!igraine is probably never the primary cause of death.
However, all who suffer from this condition have their lives
incapacitated to some degree.

The migrainous period of their

life is usually during the most active years.

After a review

of a large series of c 0 ses, Balyeat (1) estimates that about
ten per cent of the victims lose their symptoms before forty
years of age; fiftv-five per cent from forty to fifty; twenty
five per cent from fift
to suff .r after sixt
also suffer from
fever,

h

ears

any of the patients

the� aller ic dise ses, such as asthma, hay
r g stro-in estinal syrrin toms which com-

ves, ecz

plicAte their 1e

to si t�· and ten per cent continue

che �r blem t

s me extent.

It is not un-

common for a patient to have his life very seriously inter
fered with due either to the severity or the frequency of the
attacks.

Of Balyeat's cases one and nine-tenths per cent were

not Able to carry on a gainful occupation on account of their
graine, and in five and nine-tenths per cent, the s-ymptoms
seriousl= interfered with their work.

Since the discovery of

the beneficiAl effect of er otamine tartrate, however, these
figures have probabl

been lowered.

Pulsifer(?) reports that in his experience there are
just about three classes of migraine sufferers of whom the
treatment is usually discouraging.

One of these are rare cases
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in which

igr?ine is present in nearly all members of the

famil�, and

n

hieh there is no evident pathology or precip

itating factors.

The secon

are definit9ly "insanit

cl ss are those sufferers who

e uivalents 11 •

These patients are so

unstable and so poorlv e ni ped mentally that they are beyond
much help.

The third c

includes those notient
is their stomach or
garrulous �nd
physician.

0

ss :!.s
h

�11 bl �der, etc.

rd to

These patients are

never cooperate with the
had surgery without adequate

ith , ..

,., .... .,.. l!.ef.

BIBLI "'RA�
·

(1)

Balyeat, R. M. -- Migraine
Northwest Medicine -- 33: 343 - 351 -- 1934

(2}

It

�e sure the cause of their trouble

f th

indic�tions and

:so rarely encountered.

Pulsifer, L. -- . igraine:

A Comr�on- ense _pproach

rnier. Jour. Di estive Dise�ses
2: 4 1 -- 1935

nd Nutrition --

85

SUMMARY
The migraine syndrome is a symptom-complex, so unique
as to be

laced in a class by itself.

There are certain

definite symptoms which serve as criteria for diagnosis.

It

is usually hemicraniAl, often bein� associated with nausea and
vomiting, a.nd 1s

11

su!:1ll= pre�eded by a definite aura which is

classically visu�l in t

e.

� e attacks Are typically periodic,

and the patient h�s no s..rn1 t

s between attacks.

is thought to

e f n m!l!

t ere is a definite family

hist

svnd,...

The condition

c ses.

n

re still being studied and
debPted.

n- newt e� ,... !es,
�0-

discussed in the �ap

0

•

is

!th good clinical evi
,

end these have been

el! estAblished, however, that

there is no single etiolo�ic�l

�r in All c ses.

Each case

must be thought of as an individual c��� � d the �ttacks may
1sed or Prl!:fcipitPted by an entirel .... �iffer1=mt thina than

be

CP

,.n

Pnother c�se.

There is good evidence

'1

i?'.d!c ,, te thAt some
�ood evidence

supports the vie

that other cases are endocrine in origin.

TreatmPnt c nsists of tre�tin_ the attPck, and in attempt
ing to discover the underl�ng cause so that an attempt at
curing the cond�tion can be made.

It has been proved clin

ically that ergotamine t rtrate is the best means of treating
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or Abortion

an �tt4ck.

if it is given

Its action is quicker and more effective

subcute.neously.

No untoward effects haye been

reported if the drug is properly used.

Other means of re

lieving the Attack have been discussed, as well as curative
measures.

Relief with these drugs should not lessen the search

for the underlying cause.
The condition is

probably �ever fatal, but is often

incapacitating so that work�s
suicide result.

impossible.

Some cases of

